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1 Introduction
$x=(x_{1}, \cdots, x_{n})$ , $\partial=(\partial_{1}, \cdots, \partial_{n}),$ $s=(s)$
$D[s]= \{\sum_{k,\beta}a_{k,\beta}(x)s^{k}\partial^{\beta}|a_{k,\beta}(x)\in \mathbb{C}[x]\}$




$f\in \mathbb{C}[x]$ $f$ global $b$ $f$ local $b$
$f$ global $b$ $Pf^{s+1}=\tilde{b}(s)f^{s}$ $P\in D[s]$
monic $s$ $\tilde{b}(s)\in \mathbb{C}[s]$ $f$ local $b$ $Pf^{s+1}=b\langle s$ ) $f^{s}$
$P\in D_{alg}[s]$ monic $s$ $b(s)\in \mathbb{C}[s]$
1 ($f=x_{1}(x_{1}+x_{2}+1)$ $b$ )
glo $bal$ $b$ $b(s)=(s+1\rangle^{2}$
$(-\partial_{2}^{2}+\partial_{1}\partial_{2})f^{s+1}=(s+1)^{2}f^{\mathrm{S}}$
local $b$ $b(s)=s.+1$
$\frac{1}{1+2x_{1}+x_{2}}\partial_{1}f^{s+arrow}\uparrow=$ ( $s$ 1) $f^{s}$
$b$
$1_{J}\mathrm{a}$ global, local $b$
[2], $\lfloor \mathrm{r}8],$ $[9]$ global $b$
[7] $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ global $b$ 1]
$\mathrm{b}\mathrm{f}\mathrm{c}\mathrm{t}$
$\mathrm{b}\mathrm{f}$ ct bfuction
$D$ Mora ([5], [6]) $alg$







1( $f$ global $b$ )
1, $\mathrm{A}\mathrm{n}\mathrm{n}_{D[s]}f^{s}$ $G$
2. $J$ $G\cup\{f\}$ $D[s]$ $\grave{J}\cap \mathbb{C}[s]$ ( $f$
global $b$ )
1. $\mathrm{A}\mathrm{n}\mathrm{n}_{D[s]}f^{s}$ $D_{n+1}$ ([2], [8], [9]) 2.
$J\cap \mathbb{C}[s]$ $s$ $J$
$G$ $s$ ([7])
3 local $b$ 1
$D[y]$ Mora ( 4) local $b$ (
2)
31 $D^{r}\lfloor y$] Mora






$. \frac{x_{1}\cdot\cdot.x_{n}y\xi_{1}\cdots\xi_{n}}{0\cdot\cdot 011\cdots 1}$
$-1$ . . . -1 0 0 . . 0
( $<’$)
$<1$ ( $x_{1},$ $\cdots,$ $x_{n}$ )
Mora
$s$ (-1, l)s $<_{1}$ $D[y][s]$
$<_{1}^{s}$ ( $s$ 1 ) $<1$
$1($ ( $-1$ ,1\succ )
$P\in D[y]$ $P= \sum a_{\alpha\beta\gamma}x^{\alpha}\partial^{\beta_{\eta}}y^{\gamma}(\alpha\in(\mathbb{Z}\geq 0)^{n}, \beta\in(\mathbb{Z}_{\geq 0})^{n},$ $\gamma\in \mathbb{Z}_{\geq 0})$
$m= \min\{|\beta|-|\alpha|+|\gamma||a_{\alpha\beta\gamma}\neq 0\}$ ( $|v|$ $v$ )
$P$ (-1, 1) - $P^{(s)}$
$P^{(s)}= \sum a_{\alpha\beta\gamma}x^{\alpha}\partial^{\beta}y^{\gamma}s^{-|\alpha|+|\beta|+|\gamma|-m}$
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$P\in D[y][s]$ $P= \sum a_{\alpha\beta\gamma\nu}x^{\alpha}\partial^{\beta}y^{\gamma}s^{\nu}$ $a_{\alpha\beta\gamma\iota/}\neq 0$
$(\alpha, \beta, \gamma, \iota/)$ $d=-|\alpha|+|\beta|+|\gamma|-|fJ|$ $P$ { $d$ $(-1_{7} 1)$
$2$ ( $<_{1}$ )
$D[y][s]$ $1s$
$\frac{x_{1}\cdots x_{n}ys\xi_{1}\cdots\xi_{n}}{1\cdots 1010\cdots 0}$
0 . . 0 1 0 1 ... 1




$3$ ( $<1$ $<_{1}^{s}$ $\mathrm{L}\mathrm{M}$)
$P\in D[y][s]$ $P$ (-1, 1)-
$\mathrm{L}\mathrm{M}_{<_{1}}(P|_{s=1})=(\mathrm{L}\mathrm{M}_{<_{1}^{\epsilon}}(P))|_{s=1}$
$P,$ $Q\in D[y^{\gamma}$ $[s]$ $P,$ $Q$ (-1, 1)U
$\mathrm{L}\mathrm{M}_{<_{1}^{\mathrm{s}}}(P)<_{1}^{s}\mathrm{L}\mathrm{M}_{<_{1}^{s}}(Q)\Leftrightarrow \mathrm{L}\mathrm{M}_{<_{1}}(P|_{s=1})<_{1}\mathrm{L}\mathrm{M}_{<_{1}}(Q|_{s=1})$
$P,$ $Q\in D[y][s]$ (-1, 1)U $P$ $Q$ ( $\mathrm{L}\mathrm{M}_{<_{1}^{s}}(P)$ $\mathrm{L}\mathrm{M}_{<_{1}^{s}}(Q)$
) $R$ $P$ (-1, 1)U $\mathrm{L}\mathrm{M}_{<_{1}^{\mathrm{s}}}(R)<_{1}^{s}\mathrm{L}\mathrm{M}_{<_{1}^{s}}(P)$
$\mathrm{L}\mathrm{M}_{<_{1}}(R|_{s=1})<_{1}\mathrm{L}\mathrm{M}_{<_{1}}(P|_{s=1})$ $D[y]$
Mora
4( Mora , [5] [6])
$P,$ $P_{1},$ $\cdots,$ $P_{m}\in D[y]$
$a(x)\in \mathbb{C}[x]\dot,$ $Q_{1},$ $\cdots,$ $Q_{m}\in D[y],$ $R\in D[y]$
. $a(x)P=Q_{1}P_{1}+\cdots$ $Q_{m}P_{m}+R$
. $a(0)\neq 0_{\text{ }}$ $a(x)$
. $Q_{i}\neq 0$ $\mathrm{L}\mathrm{M}_{<_{1}}(Q_{\dot{\mathrm{n}}}P_{i})\leq_{1}\mathrm{L}\mathrm{M}_{<_{1}}(P)$
. $R\neq 0$ $\mathrm{L}\mathrm{M}_{<_{1}}(R)$ $\mathrm{L}\mathrm{M}_{<_{1}}(P_{i})$
$a(x),$ $Q_{1},$ $\cdots,$ $Q_{m},$ $R$
$\text{ }7\pm-$ Mora $Vj\text{ }$ $|J$
( $[\mathit{5}J,$ $[\mathit{6}]$ $\prime J\backslash$ )






32 local $b$ 1
I $\mathrm{A}\mathrm{n}\mathrm{n}_{D\lfloor s]}f^{s}$ $f$ $D_{a’g}.[s]$ $\mathrm{I}\cap \mathbb{C}[S$
$1$ Iocal $b$
I $D_{alg}[s]$ $G$ $G$
$\alpha lg[s]$ 0 I
local $b$ $b(s)$ $\mathrm{g}\supset\sigma \mathrm{l}\mathrm{o}\mathrm{b}\mathrm{a}\mathrm{l}b$ $\tilde{b}(s)$ $\tilde{b}(s)$ I
local $b$ $b(s)$
global $b$
$g\langle s$) $\in \mathrm{I}\cap \mathbb{C}[s]\Leftrightarrow\exists$($g(s)$ ) $\in \mathrm{I}\cap \mathbb{C}[s]$
$g(s)\not\in \mathrm{I}$ $g(s)$
global $b$
$\tilde{b}(s)=b_{1}(s)^{e_{1}}b_{2}(s)^{e_{2}}\cdots b_{l}(s)^{e\iota}$ $(b_{i}(s)=s+a_{i}a_{i}\in \mathbb{Q}_{>0})$
$f_{i}=\overline{b}(s)/b_{\mathrm{i}}(s)$
$J$ $G$ Mora
$f_{i_{1}}(s),$ $\cdots,$ $f_{i_{m}}(s)\in \mathrm{I}$ $f_{j_{1}},$ $\cdots,$
$f_{j\iota-m}\not\in \mathrm{I}$
I $\mathrm{I}\cap \mathbb{C}[s]$ $\tilde{b}(s)$
$m>0$ $g(s)=\mathrm{g}\mathrm{c}\mathrm{d}(f_{i_{1}}\langle s),$ $\cdots,$ $f_{i_{\tau n}}(s))$ $g(s)\in \mathrm{I}$
$\tilde{b}(s)$ $g(s)$
$BFarrow f$ global $b$
$LFarrow BF$
while (true) $\{$
$LF=b_{1}(s)^{e_{1}}\cdots b_{l}(s)^{e_{1}}$ $(b_{i}(s)=s+a_{\mathrm{i}}, a_{i}\in \mathbb{Q}_{>0})$ ($LF$ )
$f_{i}arrow LF/b_{i}$ (s) ( $1\leq \mathrm{i}\leq l$ , $b_{i}(s)|LF$ $\mathrm{i}$ )
I
$G$ Mora 0 )




$LFarrow \mathrm{g}\mathrm{c}\mathrm{d}(f_{i_{1}}, \cdots, f_{i_{m}})$
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2($f=(x-1)^{3}+(y+1)^{2}$ local $b$ )




I $D_{alg}[s]\cdot\{f, g_{1}, g_{2}\}$ I $G$ $\{f, g_{1}, g_{2}\}$
$farrow g$ $\langle$ $f$ $G$ Mora $g$
$\tilde{b}(s)=(s+1)(s+\frac{5}{6})(s+\frac{7}{5})arrow 0$
$\tilde{b}(s)$
$f_{1}=(s+1)(_{S\mathrm{T}}| \frac{5}{6}.)arrow 0$ , $f_{2}=(s+1)(s+ \frac{7}{5})arrow 0$ , $f_{3}=(s+ \frac{5}{6})(s+\frac{7}{5})arrow non$-zero
$(s+1)=\mathrm{g}\mathrm{c}\mathrm{d}(f1, f_{2})$ $s+1arrow \mathrm{O}$ local $b$ $b(s)=s+1$
4 local $b$ 2
$\hat{D}[s]$ ( 6) $V$) $\Leftrightarrow^{\wedge}$ ( 4) $\theta_{\mathrm{D})1}^{3\wedge}$
{
local $b$
Section Rest<(f $\mathrm{L}\mathrm{E}<(f)$ { $f$
Exps(f) $f$ Mono(A) $(A=$
$\{\alpha_{1}, \cdots, \alpha_{n}|\alpha_{i}\in(\mathbb{Z}_{\geq 0})^{n}\})$ A Mono(A) $=$
$\bigcup_{i=1}^{n}(\alpha_{i}+(\mathbb{Z}_{\geq 0})^{n})$ $\mathrm{i}\mathrm{n}_{e}(P)$ ( $P$, $e\rangle$ $P$ $e$
$\mathrm{o}\mathrm{r}\mathrm{d}_{e}(P)$ $e$ $P$ ( )
41 $\mathbb{C}[[x]]$
$\mathbb{C}[\iota\lceil_{X}]]$ Weierstrass-Hironaka









5(Weierstrass-Hironalm , $4\mathrm{r}1],$ $[3]$ )




. $q_{i}\neq 0$ $\mathrm{L}\mathrm{M}_{<_{\tau}}$ (qigi) $\leq_{r}\mathrm{L}\mathrm{M}_{<_{r}}(f)$
. Exps$(r)\cap \mathrm{M}\mathrm{o}\mathrm{n}\mathrm{o}$ ({LE$<_{r}(g_{1}),$ $\cdots,$ $\mathrm{L}\mathrm{E}<_{I}(g_{s})\}$ ) $=\phi$











$<_{1}$ section 3.1 $\{x^{\alpha}\xi^{\beta}y^{\gamma}\}$ $<_{r}$ $<_{r}$
$. \frac{x_{1}\cdot\cdot.x_{n}y\xi_{1}\cdots\xi_{n}}{-1\cdot\cdot-1-1-1\cdots-1}$
( $<_{1}$ $<’$ )
$e$
$. \frac{x_{1}\cdot\cdot.x_{n}y\xi_{1}\cdots\xi_{n}}{0\cdot\cdot 011\cdots 1}$
$<_{r}$ $|\beta|+|\gamma|=|\beta’|+^{\mathrm{I}}|,\gamma’|$ ( $e$
), $x^{\alpha}\xi^{\beta}y^{\gamma}<_{1}x^{\alpha’}\xi^{\beta’}y^{\gamma^{J}}\Leftrightarrow x^{\alpha}\xi^{\beta}y^{\gamma}<_{r}x^{\alpha’}\xi^{\beta’}y^{\gamma’}$ $\mathrm{L}\mathrm{M}_{<_{1}}(P)=\mathrm{L}\mathrm{M}_{<_{r}}(\mathrm{i}\mathrm{n}_{e}(P))$
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$\hat{D}[y]$ $<1$





. $P=Q_{1}P_{1}+\cdots$ $Q_{S}P_{S}$ $R$
. Exps(R) $\cap \mathrm{M}\mathrm{o}\mathrm{n}\mathrm{o}(\{\mathrm{L}\mathrm{E}_{<_{1}}(P_{1}), \cdots, \mathrm{L}\mathrm{E}_{<\mathrm{x}}(P_{s})\})=\phi$
. $Q_{k}\neq 0$ $\mathrm{L}\mathrm{M}_{<_{1}}(Q_{k}P_{k})\leq_{1}\mathrm{L}\mathrm{M}_{<_{1}}(P)$
$D[y]$
$\mathrm{W}\mathrm{H}$ ( 3)
for $(karrow \mathrm{O};k\leq m0;karrow k+1)$
$M_{k} arrow\max(\{|\mathrm{L}\mathrm{E}_{<_{1}}(P_{i})|+2(\max(k-\mathrm{o}\mathrm{r}\mathrm{d}_{e}(P_{i}), 0)|1\leq \mathrm{i}\leq s\})$
$Bound arrow N+\sum_{i=0}^{m\mathrm{o}}$
for $(karrow m_{0)}.k\geq 0;karrow k-1)$ $\{$
$\overline{r}arrow$ ($\overline{R}$ $e$ $k$ Bound )
$\overline{fq_{i}’},$ $\overline{r’}]arrow WH$-approximafe-division($\overline{r},$ $\{\mathrm{i}\mathrm{n}_{e}(P_{1}),$ $\cdots,$ $\mathrm{i}\mathrm{n}_{e}(P_{s})\},$ $<_{r},$ $Bo$und)
$\overline{Q_{i}’}arrow$ ($\overline{q_{i}’}$ $\xi$ $\partial$ )
$\overline{R}arrow\overline{R}-\sum\overline{Q_{i}’}P_{i}$
$\overline{Q_{i}}arrow\overline{Q_{i}}+\overline{Q_{i}’}$




$\hat{D}[s]$ I $\mathrm{I}\cap \mathbb{C}[s]$ $\text{ }ffi$
.
$=\vec{\overline{\mathrm{p}}}+\text{ }$ $P$ $G$
( 6) $1^{\backslash }\mathrm{J}\mathrm{F}(P, G, <_{1})$
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$g(s)=a_{l}s^{l}+a_{l-1}s^{l-1}+\cdots+a_{0}\in \mathrm{I}$ $G$ I 1 $\acute{\mathrm{v}}^{\backslash }$
$g(s)\in \mathrm{I}$ $1^{\backslash }\mathrm{J}\mathrm{F}(g(s), G, <_{1})=0$
$\mathrm{N}\mathrm{F}(g(s), G, <_{1})=a_{l}\eta 1\mathrm{F}(s^{l}, G, <_{1})+a_{l-1}\mathrm{N}\mathrm{F}(s_{7}^{l-1}G, <_{1})+\cdots+a_{0}\mathrm{N}\mathrm{F}(1, G, <_{1})=0$
$1^{\backslash }\mathrm{J}\mathrm{F}(s^{i}, G, <_{1})$ $\mathrm{N}\mathrm{F}(g(s), G, <_{1})=0$
$l$
$a_{l},$ $\cdots,$
$a_{0}\in \mathbb{C}$ $\mathrm{I}\cap \mathbb{C}[s]$
$als^{l}+\cdots-^{\mathrm{I}}$
$a_{0}$ .
$\hat{D}[s]$ $\mathrm{N}\mathrm{F}(s^{i}, G, <_{1})$
7( )
$P\in\hat{D}[s]$ $\hat{D}[s]$ I $G$ ( 4)
$P$ $G$ $N-1$ $\overline{R}$ $P$ $G$ $<_{1}$
$N-1$ $\mathrm{v}1\mathrm{F}\langle P,$ $G,$ $<_{1j}N$) $1^{\backslash }\mathrm{J}\mathrm{F}(P, G, <_{1})$ $\mathrm{N}\mathrm{F}(P, G, <_{1}, N)$
$N-1$
$\mathrm{I}\cap \mathbb{C}[s]$
$a_{l}\mathrm{N}\mathrm{F}(s^{l}, G, <_{1}, N)$ al-lNF$(s^{f-1}, G, <_{1}, N)+\cdots$ $a_{0}\mathrm{N}\mathrm{F}(1_{\dot{J}}G, <_{1}, N)=0$
$\mathrm{J}$ $a_{l}s^{l}+a_{l-1}s^{l-1}+\cdots+a_{0}\in \mathrm{I}$ $D[s]$
$P$ I Mora ( 4)
0 $P\in \mathrm{I}$ $P\not\in \mathrm{I}$
In $\mathbb{C}[s]$
$d$ ($\mathrm{I}\cap \mathbb{C}[s]$ ) $N$
$L_{i,N}=\{(a_{0}, \cdots, a_{i}, 0, \cdots, 0)\in \mathbb{C}^{d+1}|a_{i}\mathrm{N}\mathrm{F}_{<}(s^{i}, G, <_{1}, N)+\cdots+a_{0}\mathrm{N}\mathrm{F}_{<}(1, G, <_{1}, N)=0\}$ $(1 \leq \mathrm{i}\leq d)$
$L_{i}=\{(a_{0}, \cdots, a_{i}, 0, \cdots, 0)\in \mathbb{C}^{d+1}|a_{i}\mathrm{N}\mathrm{F}_{<}(s^{i}, G, <_{1})+\cdots+a_{0}\mathrm{N}\mathrm{F}_{<}(1, G, <_{1})=0\}$ $(1\leq \mathrm{i}\leq d)$
$L_{d,N}$ $\supset$ $L_{d,N+1}$ $\supset$ $L_{d,N+2}$ $\supset$ . . . $\supset$ $L_{d}$
$\cup$ $\cup$ $\cup$ $\cup$
$L_{d-1,N}$ $\supset$ $L_{d-1,N+1}$ $\supset$ $L_{d-1,N+2}$ $\supset$ ... $\supset$ $L_{d-1}$






$\mathrm{I}\cap \mathbb{C}[s]$ $L_{i}\neq\{0\},$ $L_{i-1}=\{0\}$ $\mathrm{i}$ $L_{i}$ $(a_{0}, \cdots, a_{i}, 0, \cdots, 0)$
$a_{i}s^{i}+\cdots+a0$
5($\mathrm{I}\cap \mathbb{C}[s1$. )
1. $L_{d,N},$ $L_{d-1,N},$ $\cdots$ $L_{i,N}\neq\{0\},$ $L_{i-1,N}=\{0\}$ $i$ ( $L_{i-1}=$
$L_{i-2}=\cdots=\{0\}$ )
2. $(a_{0,7}\ldots a_{i}, 0, \cdots, 0)\in L_{i,N}$ $g(s)=a_{i}s^{i}+\cdots+a_{0}$ $\text{ }$
3. $g(s)$ $G$ $<_{1}$ Mora $R$ $R=0$ $g(s)\in \mathrm{I}$
$(a_{0}, \cdots, a_{i}, 0, \cdots, 0)\in L_{i}$ $g(s)$ $\mathrm{I}\cap \mathbb{C}[s]$ $R\neq 0$ $N$ 1
1.
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44 local $b$ 2
I $\mathrm{A}\mathrm{n}\mathrm{n}_{D[s]}f^{s}$ $f$ $[s]$ $\mathrm{I}\cap \mathbb{C}[s^{1}$ local $b$
( 5) local $b$
3($f=x^{2}(y+1)^{2}z^{2}$ local $b$ )




$H$ $\{P_{1}=-2s+z\partial_{z}, P_{2}=x\partial_{x}-z\partial_{z}, P_{3}=-\partial_{y}-y\partial_{y}+z\partial_{z}\}$
$J=\hat{D}[s]\cdot(H\cup\{f\})$ 1 $G$ $\{f,$ $P_{1},$ $P_{2},$ $P_{3},$ $P_{4}=-z^{4}\partial_{z}^{2}-2yz^{4}\partial_{z}^{2}-y^{2}z^{4}\partial_{z}^{2}-$
$4z^{3}\partial_{z}-8yz^{3}\partial_{z}-4y^{2}z^{3}\partial_{z}-2z^{2}-4yz^{2}-2y^{2}z^{2},$ $P_{5}=xz^{3}\partial_{z}+2xyz^{3}\partial_{z}+xy^{2}z^{3}\partial_{z}+2xz^{2}+4xyz^{2}+2xy^{2}z^{2}\}$
$d=6,$ $N=7$ $\mathrm{N}\mathrm{F}(s^{i}, G, <_{1},7)(i=0, \cdots, 6)$
$\mathrm{N}\mathrm{F}(1, G$ . $<_{1},7)=1$ , $\mathrm{N}\mathrm{F}(s, G, <_{1},7)=1/2z\partial_{Z\eta}$ $\mathrm{N}\mathrm{F}(s^{2}, G, <_{1},7)=1/4z^{2}\partial_{z}^{2}+1/4z\partial_{z}$ ,
$\mathrm{N}\mathrm{F}(s^{3}, G, <_{1},7)=1/8z^{3}\partial_{z}^{3}+3/8z^{2}\partial_{z}^{arrow?}+1/8z\partial_{z}$, $\mathrm{N}\mathrm{F}\langle s^{4},$ $G,$ $<_{1)}7)=-3/8z^{3}\partial_{z}^{3}-31/16z^{2}\partial:-31/16z\partial_{\mathrm{z}}-1/4$ ,
$\mathrm{N}\mathrm{F}(s^{5}, G, \backslash 1/,7)=23/32z^{3}\partial_{z}^{3}+135/32z^{2}\partial_{z}^{2}+157/32z\partial_{z}-\mathrm{T}^{\mathrm{I}_{-3/4}}$ ,
$\mathrm{N}\mathrm{F}(s^{6}, G, <_{1},7)=-9/8z^{3}\partial_{z}^{3}-447/64z^{2}\partial_{z}^{2}-555/64z\partial_{z}-23/16$
$L_{6,7},$ $L_{5,7},$ $\cdots$ $L_{4,7}\neq\{0\},$ $L_{3,7}=\{0\}$
$L_{3}=L_{2}=\cdots=L\mathit{0}=\{0\}$ local $b$
3 $($ 1/4, 3/2, 13/4, 3, 1, 0, $0)\in L_{4,7}$ $g(s)=$
$s^{4}+3s^{3}+13/4s^{2}+3/2s+1/4$ local $b$ $g(s)$ $G$ 1 Mora
0 $g(s)\in J$ $g(s)$ $J$ $s$
$g(s)$ local $b$
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